Water insecurity (WI) is a serious and worsening problem worldwide, but its role in health outcomes among people living with HIV or pregnant women is unknown. We assessed experiences of WI in a cohort of 323 pregnant Kenyan women of mixed HIV status. The majority (77.7%) had at least one experience of WI in the previous month; it was associated with negative economic, nutrition, disease, and psychosocial outcomes. A standardized cross-culturally valid household WI scale would facilitate assessment of the prevalence and consequences of WI, and increased attention to WI could reveal an overlooked, but modifiable, cause of adverse HIV outcomes.
INTRODUCTION
Water insecurity (WI), i.e., insufficient and uncertain access to adequate water for an active and healthy lifestyle (Stevenson et al. ) is a serious and worsening problem globally (Webb & Iskandarani ; Wutich & Brewis ) . The region of the world with the greatest HIV prevalence is also most severely affected by water scarcity: sub-Saharan Africa (WHO/UNICEF ). As such, we posit that WI and HIV may be syndemic, in much the same way that household food insecurity and HIV are (Weiser et al. ) . Given that women bear the psychological and physical responsibility of water acquisition as well as water-intensive chores (Webb & Iskandarani ; Stevenson et al. ) , household water security is also likely to be fundamental to their well-being, as well as to that of their infants and children.
However, the relationships between household WI, HIV, and maternal and child health have received scant attention. Given the many pathways by which household WI may impact HIV disease, especially among women, we explored experiences with WI in an ongoing observational cohort study of 323 pregnant women of mixed HIV status in Nyanza, Kenya. 
METHODS

Participants
RESULTS
Of the 323 study participants, 38.9% used an unimproved primary water source, e.g., an unprotected dug well or spring, or surface water (WHO/UNICEF ). The majority (71.2%) did not have a source of water within their households. Among households without a source of water in their compound, respondents (i.e., women) bore the primary responsibility of acquiring water in 77.5% of households, even while in late pregnancy (mean (SD) gestational age of 33.1 (2.1) weeks). Those women without water in the compound spent, on average, 4.5 (6.7) hours per week acquiring water. Psychosocial impacts included worrying about accessing sufficient water (65.3%), and arguments about water with neighbors (43.9%) and within one's own households (40.3%). The majority of women (77.7%) had at least one experience of WI in the prior month. Water acquisition also posed both psychological stress and physical risk, with 77.3% stating that they felt 'somewhat or strongly concerned' for their physical safety during these trips. In bivariate analyses, there were no significant differences by HIV status in any of the indicators assessed (Figure 1 ).
DISCUSSION
In this first study of the associations between WI, HIV, and maternal health, a large proportion of participants experi- Further, we hope the HIV community begins to pay more attention to issues of water scarcity because of the greater water needs of people living with HIV (PLHIV) (Lule et al. ) . Indeed, we had expected that the frequency of WI would be greater among HIV-infected women for this very reason. Water is essential for maximizing efficacy and minimizing toxic side effects of anti-retroviral medicines (ARVs); some ARVs require an additional 2 L of water (Lesho & Gey ) above the 2.5-3 L average daily water intake required for survival. During bouts of mouth ulcers or oral thrush, extra water may also be needed to soften foods (Lesho & Gey ) . Further, as HIV progresses, the amount of water needed to preserve health and hygiene increases. Compared with the usual minimum requirement of 2-6 L per day for basic hygiene, an additional 80 L/day during diarrheal episodes may be needed to maintain hygiene for PLHIV and their caregivers (WaterAID ). In spite of greater water needs, it is worth noting that water may be more difficult for PLHIV to access, due to stigma or the physical inability to haul water during advanced disease progression (WaterAID ).
A second reason for the HIV community to pay attention to WI is that WI may have more severe consequences for PLHIV. For example, consuming unsafe water is more dangerous for PLHIV, given their greater susceptibility to 
